Background: Patient-accessible electronic health records give patients quick and easy access to their health care data, enabling them to view their test results online prior to a clinic visit. Hospital reports can be difficult for patients to understand, however, and can lead to unnecessary anxiety.
Introduction

Patient-Accessible Electronic Health Records
Health care has become more patient centered over the last decade and, together with the digitization era, this has resulted in implementation of patient-accessible electronic health records (PAEHRs) [1, 2] . The PAEHR is an important part of the effort to include the patient as an active player in their own health care [3, 4] . Giving patients full access to their own health data increases transparency and gives the patient greater insight into individual health conditions and treatment plans. This can facilitate the communication between patient and health care professionals and thereby encourage more active patient participation in own health care [5] . Access to adequate and relevant information is a step toward greater patient empowerment, including greater patient participation in individual health decisions and a reduced sense of inequality for the patient [6] .
Patients with chronic diseases tend to use online health information more frequently [7] , especially in relation to test results [4, 8] . When patients access test results on their own, however, the detailed information from a health care professional is lacking, and the report may be difficult for the patient to understand [8, 9] . This may cause the patient to misinterpret the results, leading to unnecessary distress or anxiety [3, 10] .
The Danish national PAEHR, sundhed.dk, was launched in 2003 [11] . sundhed.dk is the official portal for the public Danish health care services and enables citizens and health care professionals to find information and communicate with each other. The portal facilitates patient-centered digital services that provide access to and information about the Danish health care services, including all clinical domains. sundhed.dk gives patients fast and easy access to their full medical record and test results in a secure and confidential way [12] . Patient access to imaging and test results was initially delayed by several days, but this has now improved so that patients can access their results immediately after a test or examination has been performed.
Patient access to online health records is not available in all countries, and to our knowledge only limited data have been reported on patients' experiences with online access. Recommendations and case studies have been published in the effort to optimize the use and experience of PAEHRs, especially regarding the level and timing of access to test results, but this is mostly from the perspective of the health care system [3, 13] . We lack information about the different settings for PAEHRs and, even more importantly, about the patient perspective.
Patients with chronic disease often have regular diagnostic imaging to evaluate the effect of treatment. The scan results can be crucial for decisions about future treatment and are thus very important for the individual patient, for example with metastatic breast cancer [14] . This patient group is assumed to have a strong incentive to access their scan results online, and their perspectives and experiences can contribute to our knowledge about online access to patient records and the potential advantages and disadvantages.
Objective
We aimed to increase knowledge about patients' experiences of online access to scan results and to identify any unforeseen issues as part of the effort to optimize work practices as experienced by the patient. This study prospectively investigated how women with metastatic breast cancer use the Danish electronic health record system to read their scan results and explored the women's attitudes toward and experiences with this patient access.
Methods
Study Design
We carried out an explorative mixed methods, single-center study involving patients with metastatic breast cancer prospectively from January to May 2018 at the Department of Nuclear Medicine, Odense University Hospital, Odense, Denmark. We combined quantitative and qualitative methods in a sequential design. The women first received an electronic questionnaire about their knowledge and use of the online health record. We then conducted individual semistructured interviews with 4 of the women, aiming to elaborate on the findings from the questionnaire and to obtain a more individual perspective of the women's attitudes toward and experiences with online access to their scan results.
Patient Selection
The 53 white women with metastatic breast cancer who were invited to participate in this study were already enrolled in a larger retrospective diagnostic study at the department, analyzing the use of computed tomography (CT) and positron emission tomography with computed tomography (PET/CT) for response monitoring in metastatic breast cancer. The women were scanned with either CT at the Department of Radiology or PET/CT at the Department of Nuclear Medicine every third month to monitor the effect of ongoing oncological treatment as part of daily clinical routine; hence, no intervention was performed. All women had accepted enrollment in the retrospective study and given permission for further contact regarding potential other research projects, which was a main reason for inviting this patient group to participate in this substudy. Previous experience with the health portal was not a criterion. Therefore, in the survey we included first-time users, experienced users, and women who had never used the portal. Exclusion criteria were women who were not regularly monitored with either CT or PET/CT, and patients who did not use their secure digital post system to receive information from health authorities.
Ethics and Approval
The study was conducted in compliance with the Declaration of Helsinki and approved by the Danish Data Protection Agency. We obtained written informed consent from all participants prior to study entry, and anonymized and handled personal data according to current legislation.
The Questionnaire
The objective of the questionnaire was to investigate the patients' use of the PAEHR and their attitudes toward the health portal and access to scan results. We conducted an exploratory interview with 1 breast cancer patient initially to uncover themes and relevant issues. The questionnaire was developed iteratively by a collaborative team comprising a research radiographer (CB), a specialist in nuclear medicine (MGH), 2 nuclear medicine technicians, a secretary, an oncology physician (MV), and 2 patient representatives who had previously undergone treatment for primary breast cancer. The patient representatives helped to design and formulate the questionnaire, optimize the language, and improve relevance of the questions and response options. The questionnaire underwent several pilot tests before the main survey.
In January 2018, the 53 women received an information letter by email through the secure digital post system. The letter included an embedded URL that linked patients directly to the questionnaire. We sent a follow-up email after 1 week to those who had not replied and closed the survey after 30 days. If the patient had never used the online access they were asked about the underlying reasons and attitudes for this. Nonusers of the PAEHR were informed about the recent change to remove the delay in access to test results and were asked about their attitudes toward this and possible benefits and drawbacks. The questions were partly open ended, with 5 to 6 response options and the possibility to supplement their response with a comment.
Users of the PAEHR were asked partly open-ended questions about their reasons for using the PAEHR and what they experienced as benefits or challenges. Several response options were provided as well as a comment field. Active users were then asked how often and under what circumstances they used the online access, and which aspect of the portal they used, such as their medical record, test results, or medication list. The women were also asked whether they shared or viewed their online medical information with a family member or friend and the reasons for this.
Women who did read their test results online were asked (1) whether they had experienced a need to contact a health care professional after reading their test results and whether they had acted on this, (2) whether they had experienced any changes or developments in the health portal during their time of use (to see if they had noticed the removal of the delay in test results), and (3) after a short explanation of the change to remove the delay in test results, their attitudes toward and experiences with immediate access to test results.
An open comment field at the end of the questionnaire invited all respondents to supplement their responses with any other relevant issues or comments. Finally, women who used the PAEHR to read their scan results were invited to participate in a follow-up interview about their experiences with the PAEHR. The women who agreed to participate were asked to give their contact information and to indicate their preferred mode of communication.
Individual Interviews
We designed a semistructured interview guide based on the survey results and focusing on the patients' experiences of potential benefits and drawbacks of having online access to their scan results. The interview guide consisted of 6 major themes that framed the overall interview: (1) knowledge and use of online health care options, (2) experience with and attitudes toward online access to diagnostic results in sundhed.dk, (3) experience with and attitudes toward immediate access to scan results, (4) the patient role, (5) the role of health care professionals, and (6) trust in the health care system. The inclusion criteria for the interview were women who completed the questionnaire and used sundhed.dk to access their scan results. Of those who agreed to participate, we selected 4 women of different ages, education level, cohabitation status, and time of metastatic cancer recurrence. Each informant was contacted by phone or email according to their preference, and an interview date was arranged.
The individual interviews were conducted face-to-face by the first author (CB) in February and March 2018. At the patients' request, 3 interviews were held in the informants' own home and the fourth at the Department of Nuclear Medicine. The interviews lasted approximately 60 minutes and were audio recorded. Audio files of the 4 interviews were imported into a REDCap database (REDCap Consortium) and exported to NVivo 11.4.1 pro (Windows version; QSR International). Each interview was transcribed the day it was conducted. Transcription and data analysis were performed in NVivo by the first author (CB).
Analysis of Quantitative Data
The questionnaire data were imported into a REDCap database and exported to Stata (MP 14.0; StataCorp LLC). We supplemented descriptive statistics with figures and graphs created on REDCap and in Excel 2010 (Microsoft Corporation). We used nonparametric Wilcoxon rank sum test with a significance level of 5% for comparison of differences between groups of users and nonusers of the PAEHR. Open-ended comments were collected and used to develop the interview guide and are quoted here with respondent number.
Analysis of Qualitative Data
The data from each interview were analyzed and thematically coded in 4 steps, using interpretative phenomenological analysis developed by Smith [15, 16] . These step were as follows: (1) in-depth and iterative review of the transcribed data, including highlighting of distinctive phrases and writing notes, (2) conceptualization of emergent themes and memos from each interview to develop a codebook frame, (3) hierarchical clustering of the emergent themes from each transcript, under a descriptive label, and (4) selection of the major relevant themes and representative quotes. The quotes included in the Results section are identified by informant number.
Within the overall frames of the interview, the analysis identified 13 major themes. Of these themes, 6 themes were not directly related to the topic of this study (the role of cancer, inequality, hope and anxiety, information loss, attitudes of health care professionals, paradigm shift, and the health portal in general). Therefore, we report here on only 7 of the major themes within 2 frames from the interview, as follows.
The Women's Attitudes Toward and Experiences With Online Access to Scan Results
Themes in this frame were (1) greater transparency and patient empowerment, (2) consequences of "bad news," (3) creation of a dilemma, and (4) medical language.
The Women's Attitudes Toward and Experiences With Immediate Online Access to Scan Results
Themes in this frame were (5) differences according to scan type, (6) increased need for contact with the oncology team, and (7) their own responsibility.
Results
Participant Characteristics
We refer to participants in the survey as respondents and those in the interviews as informants.
Of the 53 invited patients, we excluded 7 women due to no active use of their secure digital post system, and thus 46 women received the questionnaire (median age 66, SD 11.8, range 34-84 years). Of these, 38 replied (response rate of 83%). Figure 1 illustrates the different sections of the interactive questionnaire and Table 1 summarizes sample characteristics. 
Knowledge and Use of the Danish Patient-Accessible Electronic Health Records
Of the 38 respondents, 36 (95%) knew about the PAEHR and 34 (90%) were aware that they could read their test results online. One-third (12/38, 32%) had received information about the PAEHR from a health professional. Of the 23 active users of sundhed.dk, most respondents accessed the electronic health record to read their medical file (22/23, 96%), which included notes from the physician and nurse, or their scan results (15/23, 65%). The respondents also read their laboratory results (11/23, 48%), medication list (9/23, 39%), and other online data, which included information regarding dental care, physiotherapy, and rehabilitation. Multiple answers were possible for this question.
Of the respondents (15/38, 40%) who viewed their scan results online, 12 agreed to participate in the interviews and 60% (9/15) shared the information with a spouse or partner and to a lesser degree with their children. The purpose for sharing the information was to better understand the report and for psychological support. Table 2 shows demographic data for the 4 interview informants.
Of the 4 women, 3 reported that they regularly used the online access and always read their scan results as soon as these were released. They also used the online access to read their medical record, to see their blood test results, and to be prepared and well informed prior to their appointment at the hospital. The 15 women who had never used the online access to read their scan results stated 2 primary reasons in the questionnaire: either they did not want to view their results in the absence of clinician interpretation and support, or they expected to receive all the necessary information about their disease status at their next hospital appointment.
The 23 women using the PAEHR had higher educational levels (10/23, 44% with a bachelor's or master's degree) than the 15 nonusers (2/15,13%; P=.05), but did not differ in age (users: median 68, SD 11.2, range 42-84 years; nonusers: median 69, SD 10.2, range 48-80 years).
Attitudes Toward and Experiences With Online Access to Scan Results
Theme 1: Greater Transparency and Patient Empowerment
Of the survey respondents who read their scan results online, 61% (22/36) thought it was an advantage that they could see these reports and 44% (16/36) felt it gave them more insight into and involvement in their illness.
Of the interview informants, 3 also felt they benefited from the online access through greater knowledge and insight into their individual disease. They experienced more shared medical decision making and could take a more active role in treatment issues. One informant described an improved collaboration with her physician with more effective and equal involvement:
I told them that I look up my record and prepare my appointment with the physician. Then they know exactly that they don't have to tell me...this is what this means and what that means.... We can talk about the scan and the report and go on from there instead. And then she [the physician] can say "This is what I think we should do, what is your opinion about that?",...and this means I get more involved in things. [Informant 2]
Theme 2: Consequences of Bad News
In the survey, 35% (12/34) of respondents considered it a disadvantage to see the scan results before their hospital appointment due to the risk of reading bad news about disease progression or of misinterpreting the results. This issue was further explored in the interviews, where one informant who had previously been a diligent user of the PAEHR and had regularly read her scan results related an upsetting experience. She had read her scan result on a Friday afternoon and saw that it showed serious disease progression. She then had to spend the entire weekend with her family and the bad news, as she could not contact the hospital. Since then, she had changed her approach to only receiving information about her disease directly from her physician during hospital appointments.
Theme 3: Creation of a Dilemma
Two women described how online access gave them a dilemma of whether to read the report or to wait for the appointment at the hospital. As one respondent wrote in the questionnaire:
It is REALLY a dilemma!! My impatience to calm myself after a scan often drags me to look at the results on the online portal. But the problem is when it's a "bad result," the waiting time to my appointment at the hospital feels even longer and worse! I practice NOT looking up the scanning result online-but it's difficult not to do it. [Respondent 8]
Theme 4: Medical Terminology
In the survey, 32% (11/34) of respondents noted that the medical terminology used in scan results was a barrier to comprehension. In the interviews, the informants explained that they often used the built-in help functions in the PAEHR to look up medical terms and to see normal ranges for blood tests. However, it was often the overall meaning and consequences of the scan results that could be difficult to interpret, rather than individual medical terms. As one woman described it: Two respondents to the survey suggested that if they could also view the images from their scans (which is currently not possible), they would have a better overview of their disease extent and development. This was also mentioned in the interviews, where several informants described how they found it difficult to get an overall picture of their disease status:
I know that progression means expansion, and I know
In a way, I feel like I'm missing that overview.... I think-well, they didn't mention that in the report, so it's probably gone...and it gives some insecurity...is it because they just didn't see it this time or because it's actually gone?...So if the report could be supported with some images, it would be fantastic.
[Informant 3]
Theme 5: Immediate Access Differs According to Scan Type
During the interviews, it became obvious that the speed of online access to scan results depended on whether patients were monitored with CT or PET/CT. Those having regular CT scans waited longer for their scan results to be released online, often until the day before their hospital appointment. In contrast, patients monitored with PET/CT could often read the scan result within 24 hours of their scan. They thus experienced a shorter waiting time but risked a longer period with frustration in the case of bad news or uncertain interpretation of the report. For the women monitored by CT, immediate online access was a more theoretical option than a reality, although they did not question this unless they had experienced a faster response time with a different examination.
Theme 6: Increased Need for Contact With the Oncology Team
Of the 15 women who used the immediate access to their scan results, 5 had experienced an urgent need to discuss the results with their oncologist. They had acted differently on this, either trying to phone the oncology department or their general practitioner, just waiting for their planned hospital appointment, or calling the diagnostic department to get more details about the scan results. The increased need for contact and reassurance from an oncologist was also clear in all 4 interviews. On weekdays, the patients could easily reach the oncology department, but it was a challenge outside general open hours.
Theme 7: Own Responsibility
All informants mentioned the risk of reading bad news, but none were in doubt that it was their own responsibility whether to access it or not. This came partly from the built-in informed consent process in the PAEHR system. As one woman said:
It's my responsibility to log in, and it's my responsibility to read the result.... There is a box to click where it asks "Are you sure you want to continue?"...and the preselected answer is NO....
[Informant 1]
All 4 informants were clear that they preferred to take this responsibility themselves and did not want to be spared or protected by the health care professionals:
It concerns the individual patient, it's about the patient's body, so why should this information be held back when it concerns the patient? Otherwise, it is up to them [the physicians] to sit and decide when you will get the information! [Informant 3]
Discussion
Principal Findings
We believe this study is the first to focus on the patient perspective to online access to scan results. Previous authors have described online access as a doubled-edged sword with various challenges [8, 13] . We present here some of the challenges that patients with metastatic breast cancer experience and what they consider to be the most important issues for the further development of an online patient record system.
Most of the women surveyed were aware of the online access opportunity but fewer than half read their scan results online. Most of them had a positive attitude toward online access, including prompt access to results. But some also indicated that prompt online access could create a dilemma about whether to look at the results and risk bad news, and could lead to greater need for contact with the oncology department. We found that the women who actively used the online access had a higher average level of education than nonusers.
Knowledge and Use of Online Access to Scan Results
Although our sample comprised women with metastatic breast cancer in active follow-up with regular scans, and thus had high incentive to access their results, we found a smaller proportion of online users than expected. This was also lower than that reported from other studies among patients with cancer and chronic illness [4, 7] . One reason may be that only one-third of the women surveyed had been informed about the online possibilities by a health care professional. The knowledge and attitudes of health care professionals are important for patient perceptions of the online patient record system and its successful implementation [6, 13, 17] . Health care professionals' reluctance to make full online patient records accessible often originates from patients' concerns, but it reduces the information level and use of digital possibilities for patients [5] . Health care professionals thus have an important role in educating and informing patients about online access.
Attitudes Toward and Experiences With Online Access to Scan Results
The women in this study generally had a positive attitude toward online access to scan results. It gave them a chance to be better prepared for their appointment at the oncology department and thereby a feeling of equality and responsible involvement in their disease. Previous studies have shown that greater patient access to their own medical information can result in increased patient involvement and collaboration between patients and the health care team [4, 5, 8, 18] . The participants found it positive that the anxious waiting time for scan results was shortened, although some felt it created a dilemma due to the risk of reading a negative or ambiguous result in the absence of a health professional. This is also an issue from the health care perspective, where the benefits of giving the patient a more active and informed role are offset by the risk of giving patients possibly upsetting information without input from a physician [3, 13] .
We further found that the patients were often challenged by the medical language used in the scan results, but in particular found it hard to understand the consequences of the results. Solutions have been suggested, such as an online dictionary [13] . An online dictionary is already available in the Danish online patient record system, however, and appears not to overcome all the difficulties that patients can have in understanding the scan results. The patients' educational level and health literacy are important for their ability to interpret medical language [4, 8] , and this may be why we observed a higher educational level among active online users in this study.
Variability of Timing of Access to Scan Results
It was clear from the interviews that the timing of online access to results differed according to whether patients were monitored with CT or PET/CT. This appeared to be due to different workloads and practices at the 2 diagnostic departments rather than the structure of the online records system. Although patients with delayed results had less of a dilemma in deciding whether to view a possibly discouraging result (as their hospital appointment was often the next day), we have to question whether these patients were given the same opportunities for participation and empowerment in their illness. An important aspect of the online patient record system is thus the different working practices at the hospital departments involved.
Ethical Responsibility and the Patient's Dilemma
Our results indicate that immediate access to test results was associated with both advantages and disadvantages, and that we need to increase awareness about maintaining optimal patient care in the digital health era. Previous studies have noted ethical challenges associated with giving patients prompt access to test results, especially in the diagnosis of cancer and its recurrence, and the increased need for urgent contact with the hospital [3, 10, 13] .
The participants in our study desired full transparency and the opportunity to choose the amount of information they received. In an effort to minimize negative consequences, the Danish online patient record system has a built-in informed consent function that has the "No" response box preselected and informs the patient that they might view information that can be upsetting and ambiguous. Some health care sectors in other countries use different approaches, such as restricting the timing of posting online results in cases with sensitive diagnoses to ensure that a bad result can be given in person [3, 10] or enabling patients to contact the oncology department through Web messaging [19] .
Despite the participants' concerns about immediate online access to results, only a few had experienced an urgent need to contact their physician after viewing the report online. Wiljer et al reported similar findings when investigating the support need among 250 patients with breast cancer [9] . However, more patients probably experienced this need but did not want to bother the hospital unnecessarily and thus waited for their planned appointment. Our study findings confirm that communication with the oncology department could be improved by a telephone hotline or a fast-response Web-message function.
Strengths and Limitations
The mixed methods design of this study was an advantage, as it provided a more nuanced picture of the participants' perspectives and experiences of online access to health records. The quantitative data gave an overview of the women's use of, knowledge about, and attitudes toward online access, while the qualitative data went deeper and provided unique information about individual patient experiences, including new information about the differences in follow-up according to scan type. Although the input of patient representatives in designing the questionnaire ensured a patient-relevant perspective, we note the relatively small sample size for the survey and the use of partly open-ended questions. We interviewed only 4 informants, due to the exploratory design of the study. Because 4 interviews can be considered too few to achieve data saturation, we tried to accommodate this by including a specific patient group in the effort to decrease heterogeneity in the data. Furthermore, the interviews were conducted by a single person without prior interviewing experience. Although the external validity of the study must be considered to be low, as our self-selected participants with metastatic breast cancer may not represent the behavior and attitudes of cancer patients in general, the results indicate issues that are likely to be important aspects of any online system that gives patients access to their health records.
Conclusion
The patients with metastatic breast cancer who participated in this study generally had a positive attitude toward electronic access to their scan results, and those who used the online access played a greater participatory role in their disease and its management. We noted some challenges, however, including the patients' dilemma of whether to view results that might cause distress in the absence of information and interpretation by a health professional. It could also be difficult for the women to understand the consequences of the results for their individual treatment plan.
The study findings suggest that immediate online access to scan results should be available to patients, but it needs a support function alongside that ensures optimal patient care. As the participants who actively used the online health record system to view their results were generally more highly educated than nonusers, we suggest that health professionals take a more active role in informing a wider patient group about the digital possibilities. This should be followed up with further studies monitoring patients' experiences with online access and their needs for supplementary contact or information.
